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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1. (Cancelled) 

2. (Currently Amended) An outlier and change point detection device that calculates th eim' 
calculating outlier-seor e scores and4he change point-seo rescores for-tha data described with 
thejL sequentially input discrete variate and/or continuous variate so as to d e tect the outlier 
rind th e change point allow for detection of outliers an d change points of said data, said 
outlier and change point detection device comprising: 

a first time-s eries model learning device that learns th e g e neration m e chani s m Jor 
learning a probability distribution^er of the-Fead data s e ries as4tej| time-series statistic 
model specified by-thejj finite number of parameters^rand 

an outlier score calculator that rendr , th e valu e o f for reading the parameters obtained 
through learning by said first time-s eries model learning device, calculat es„and for calculating 
the an outlier score of the data based on the read param e t e r parameters of the time-series 
statistic model and the input data a and outputs the for outputting the outlier score r e sults. ; 

a moving aver age calculator for sequentiall y reading each outlier score calculated bv 
said outlier score calc ulator, an d for calcu lating a moving aver age of the read ou tlier scores: 

a second time- series model learning device for sequentially reading each moving 
average of the read outli er scores calculated bv said moving average calculator, and for 
learning a particular probability distribut ion for the read moving averages as a particular time- 
series statistic model specified bv a finite number of particular parameters: and 

a change point score calculator for reading the particular paramet ers obtaine d through 
learning by said second time-series mode l learning device, and for calculating a particular 
outlier score for each moving average calculated bv the m oving average calc ulator basecjon 
the read particular parameters of the particular time-series model and the moving average 
calculated bv the moving average calculator, and for outputting the particular outlier score for 
each moving average as a change po int score of the data. 
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3. (Cancelled) 

4. (Currently Amended) An The outlier and change point detection device as set forth in 
claim 3 of claim 2. 

wherein said first time-series model learning device4eams is conf igured to learn, inj| 
case where the sequentially input data are described with continuous variate only, the 
probability distribution for generation of said dat a s tring with jwhile sequentially reading-fche 
data strings of the real number vector values of the data and bv using-the_an autoregressive 
model; and 

wherein the first time-series model learning device further comprises: 

a data updating device to update the jbr updating a sufficient statistic of the 

autoregressive model-withby forgetting-the at least a portion of past data that has been read 

and using4he newly read data of said data: and 

a parameter calculator to readj br reading the sufficient statistic updated by 

said data updating device,, and to calculat e the for calculating a specific parameter of the 

autoregressive model using the sufficient statistic. 

5. (Currently Amended) An The outlier and change point detection devic e as sot forth in 
claim 3 of claim 2 , 

wherein said outlier score calculator and said change point score calculator are 
considered as a single score calculator^^nd 

wherein the outlier and chan j^e„pointde tection device further comprising as 
comprises: 

a d e vic e to det e rmin e th e candidates of outli e rs and change points in the s e ries 
for the data seri e s d e scribed in discrete and/or continuous variat es , 

a sort device-te-sort for sorting the data in descending order based on the 
outlier-sewej|£gm§ and the change point-seor e scores calculated by said score calculator; and 

#KL§ display device that displays the for dis playing a part icular number of data 
pieces of said data with-highe fJiigh scores according to the order sorted by said sort device as 
the candidates^e fjforbeing outliers and change points of the data. 
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6. (Currently Amended) Ah The outlier and change point detection device a s s e t forth in 
claim 3 of claim 2 , 

wherein said outlier score calculator and said change point score calculator are 
considered as a single score calculator ? ^^d 

wherein th e outlier and chang e point detection device furthe r comprising, _comprises: 
as a d e vic e to d e t e rmin e candidat e s of outliers and chang e points in the s e ries 
for the data d e scrib e d in discrete and/or continuous variates s equ e ntially input, 

a score judgement device that outputs for outputtin g data pieces of the data 
that are over-theji predetermined threshold from the outlier score and the change point score 
calculated by said score calculator as the candidates of outliers or change points. 

7. (Cancelled) 

8. (Currently Amended) An outlier and change point detection method to d e tect used for 
machine learning or data mining to det ect candidate th e outlier outliers and change-point 
points in a data series bv calculating-the outlier-S€eye _scores and-the change point-seerejggrgg 
for-the a plurality of data pieces of the data _series d e scrib e d with the sequ e ntially input 
discr e te variat e and/or continuous variate , „smdinMhQd comprising tho steps of : 

sequential ly reading each data piece of th e plurality of data pieces of the data series, 
and, for each data p iece of the plurality o f data pieces, performing pro cessing wh en the data 
piece is re ad, said processing comprising: . 

a learning step of learning the mechanism to gen e rate _ MleasLone 
correspon ding para meter of a corresponding probability distribution of a correspo nding time- 
series statistic model related to the road data _pjece series as a time s e ries statistic mod e l 
specifi e d hv the finite number of param e t e rs, and based on one or more first d ata pieces that 
have alread y been read among the plurality of data pieces: 

an outlier score calculation s t e p of r e ading th e param e t e r value obtained 
through Innming hv <;nid l e arning s t e p and calculating-fche a corresponding outlier score of 
eaeh the data piece based on the-fead at least on e corres ponding parameter of th e time series 
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model and one or more se cond data pieces that h ave already been read among the plurality of 
data pieces the input data and outputting the r e sults. ; 

calculating, for the data niece, a c orresponding moving avera ^e^sed^iione 
or more previously calculated outlier scores for one or more third data pieces that have 
already been read among the plurality o f data pieces: 

tea ming at least one corresponding particular parameter of a corresponding 
particular probabilit y distribution of a correspon ding part icular time-series statistic model 
related to th e correspon ding moving average based on one or more previously calculated 
moving avera ges for one or more f ourth data pieces that have already been read among the 
plurality of data pieces: 

calculating a corresponding outlier score of the corresponding moving average 
associated with the data piece based on the at least one corresponding particular parameter 
and one or mo re previously calcul ated movin g avera ges for one or more fifth data pieces that 
have already been read among the plurality of data pieces: and 

outputting the corresponding out lier score of the cor res pondin g moving 
average associated with the data piece as the chang e point score of the data piece. 

9. (Cancelled) 

10. (Currently Amended) An The outlier and change point detection method as sot forth in 
claim 9 of claim 8. 

wherein, in case the sequential lv-mpui read plurality of data pieces are described with 
§ continuous variate only, said learning step of learning said at least one corresponding 
parameter comprises: 

sequ e ntially read s the data string of the real numb e r vector values and learns 
learning t he at leas t one correspondin g parameter of the corresponding probability 
distribution for gen e ration of s aid data string using-fee_an autoregressive model^-aftd; 

updates the updating a sufficient statistic of the autoregressive model^vith 
forgetting the past data usingjhg newly read dat a piece while forgetting one or more past data 
pieces that were read befo re said data piece among said plur ality of data pieces , r e ads said 
updat e d sufficient statistic ; and 
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calculat e s calculating the at least one corresponding parameter^Mihg 
correspond ing proba bility dist ribution of the autoregressive model using the sufficient 
statistic. 

1 1 . (Currently Amended) Ah The outlier and change point detection method as s e t forth in 
claim 9 of claim 8. wher e in further com prising: 

said outlier scor e calculation step and said change point scor e calculation st e p ar e 
considered as a singl e s core calculation step and further comprising: 

a st e p in which, as a method to d e termine candidates of outliers and change points in 
the series for th e data series describ e d with discret e and/or continuous variatos, the data are 
sorted sorting the plurality of data pieces inj| descending order based on said calculat e d Jhe 
corresponding outlier-see rescores and the corresponding change point-seere scores: and 

tho higher r.cnre data ar c displayed displaying a predetermi ned number of the plurality 
of data pieces that are at a ton o f the sorted order of the pluralit y of data pieces as-the outlier 
and change point candidates aeeerdmg to th e orrior of r . orting of the data series. 

12. (Currently Amended) An The outlier and change point detection method as s et forth in 
claim 9 of claim 8- wh e r e in further com prising: 

said outlier score calculation st e p and said chang e point score calculation st e p are 
consid e r e d as a singl e score calculation step and further comprising a step in which, as a 
rnnthnrl tn Hntonviir^ nntlinr nnH rhnng ft point prmdidnter, in th e seri e s, selecting particular 
data pieces of the plur ality of data pieces that have correspondi ng outlier scores and 
corresponding change point scores over-the predetermined thr e shold jhresholds select e d from 
said calculated outli e r and chang e point scores as the candidates of candidate outliers or 
change points for the datajms § describ e d with discrot e variato sequ e ntially input and/or 
continuous yariate . 

13. (New) A device for inputting a plurality of data pieces of a data series and for calculating 
outlier scores and change point scores for the plurality of data pieces to be used for 
performing data mining with respect to the data series, said device comprising: 
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a first time-series model learning device for sequentially inputting each data piece of 
the plurality of data pieces, and for learning, for each data piece of the plurality of data pieces 
when the data piece is input, a corresponding parameter of a probability density function 
related to the data piece based on one or more data pieces of the plurality of data pieces that 
have already been input to the first time-series model learning device; 

an outlier score calculator for inputting, for each data piece of the plurality of data 
pieces, the data piece and the corresponding parameter learned by the first time-series model 
learning device, and for calculating, for each data piece of the plurality of data pieces, a 
corresponding outlier score based on the corresponding parameter and one or more data 
pieces of the plurality of data pieces that have already been input to the outlier score 
calculator; 

a moving average calculator for sequentially inputting the corresponding outlier score 
calculated by the outlier score calculator for each data piece of the plurality of data pieces, 
and for calculating, for each data piece of the plurality of data pieces, a corresponding moving 
average based on one or more of the outlier scores from the outlier score calculator that have 
already been input to the moving average calculator; 

a second time-series model learning device for sequentially inputting the 
corresponding moving average calculated by the moving average calculator for each data 
piece of the plurality of data pieces, and for learning, for each data piece of the plurality of 
data pieces when the corresponding moving average is input, a corresponding particular 
parameter of a particular probability density function related to the corresponding moving 
average based on one or more moving averages from the moving average calculator that have 
already been input to the second time-series model learning device; and 

a change point score calculator for inputting, for each data piece of the plurality of 
data pieces, the corresponding moving average calculated by the moving average calculator 
and the corresponding particular parameter learned by the second time-series model learning 
device, and for calculating, for each data piece of the plurality of data pieces, a corresponding 
change point score based on the corresponding particular parameter and one or more moving 
averages from the moving average calculator that have already been input to the change point 
score calculator. 
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